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A  case  report  and  literature  review.  To  present  a rare case  of facture  dislocation  of the sacro-coccygeal
joint  in  a 12-year-old  boy  who  was  treated  conservatively.  Fracture  dislocations  of  the  sacrum  or  the
sacro-coccygeal  joint  are  infrequent  injuries  and are  rarely  reported.  The  treatment  for  these  disorders  is
usually  conservative.  Detailed  description  of  the  anterior  dislocation  (Salter-Harris  type  I) of  the sacro-eywords:
acro-coccygeal
islocation
ediatric
coccygeal  joint  in  this  child  and  its  management  are  presented,  with  review  of the relevant  literature.
A  conservative  treatment  was  performed,  with  excellent  clinical  and  radiological  result  at  three  years
after the  injury.  MR  imaging  obtained  at  two  years  showed  very  good  healing  and  alignment.  Fracture
dislocation  of the  sacro-coccygeal  joint  in  the  pediatric  population  should  be  treated  conservatively,  as
the potential  of  healing  and  remodeling  is  great.  Closed  reduction  should  not  be attempted.. Introduction
Fracture dislocation of the sacrum in the pediatric population
s a rare injury and infrequently reported. Furthermore, fracture
islocation of the sacro-coccygeal joint in this group of patients
s even rarer. The treatment options described for these conditions
ary. Closed reduction under general anesthesia was unsuccessfully
ried; hence, conservative treatment was continued [1,2]. In cases
here neurological deﬁcits existed, laminectomy decompression
nd stabilization was performed [3,4]. In this study, we  present a
2-year-old boy who sustained a complete anterior Salter-Harris
ype I fracture dislocation of the coccygeal bone. He was treated
onservatively. Clinical examination and imaging three years post-
njury revealed complete recovery and anatomical healing of the
islocation.
. Case report
A 12-year-old boy presented to the emergency room in our med-
cal center three years ago, complaining of severe pain at the area
f his tailbone. He reported a bad fall off his bicycle. On examina-
ion, the child was in severe pain, could hardly walk and was unable
∗ Corresponding author. Bar-Ilan University, Israel and Zefat Academic College,
aculty of Medicine in the Galilee, 8 Henrietta Szold St, POB 1589, Zefat 1311502,
srael. Tel.: +97 252 406x0008; Home: +97 249 802 495; fax: +97 249 802 495.
E-mail addresses: khamoud14@gmail.com, k hamoud@yahoo.com (K. Hamoud).
http://dx.doi.org/10.1016/j.otsr.2015.06.022
877-0568/© 2015 Elsevier Masson SAS. All rights reserved.©  2015  Elsevier  Masson  SAS.  All  rights  reserved.
to sit down or lie on his back. There was mild swelling and local-
ized tenderness at the distal end of his sacrum. Rectal examination
revealed a bump on running the ﬁnger along the sacro-coccygeal
curvature. Computed tomography imaging of the sacrum and coc-
cyx (Fig. 1) revealed anterior dislocation of the sacro-coccygeal
joint, considered to be a Salter-Harris type I injury. Under gen-
eral anesthesia, a closed reduction was  attempted per rectum. The
dislocation could be reduced but it was completely unstable and
it re-dislocated immediately. Conservative treatment, including
analgesics, rest and avoidance of direct pressure on the area was
continued. Three weeks following the injury, the symptoms were
greatly improved; he could sit more easily on a chair, although
with some discomfort. Lateral radiograph of the sacro-coccygeal
area obtained 3 months (Fig. 2a) and 18 months (Fig. 2b) after the
injury, showed considerable new bone consolidating at the anterior
aspect of the S5 vertebra. Magnetic resonance imaging performed
two years following the injury (Fig. 3), showed good alignment
of the sacro-coccygeal joint, with typical post-traumatic changes
in the bone marrow of the ﬁfth sacral and ﬁrst coccygeal verte-
brae. Three years after the dislocation, the child was completely
free of symptoms and no abnormal ﬁndings were present at the
sacro-coccygeal region.3. Discussion
Isolated fracture dislocations of the sacrum in children are rarely
reported and appear to be more common than previously realized
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injuries proved unsuccessful even in adults. Kim et al. described
a “Joystick reduction technique” and percutaneous pinning forig. 1. a: sagittal reconstruction computed tomographic image of the sacrum and c
ype  I); b: axial computed tomographic view of the sacro-coccygeal junction (face d
2]. Additionally, sacro-coccygeal fracture dislocation in this group
f patients is an extremely rare injury.
In this study, we describe a 12-year-old boy who  sustained a
omplete anterior Salter-Harris type I fracture dislocation of the
occygeal bone. An attempt to reduce the fracture under gen-
ral anesthesia proved unsuccessful and conservative treatment
as continued. Few weeks after the injury, he was quite comfort-
ble and three years post-injury, he was completely asymptomatic.
ooking at the radiographic pictures and MRI  images, it seems that
he periosteum of the anterior aspect of S5 was elevated from the
one and displaced anteriorly along with the dislocated coccyx,
llowing new bone to be laid in front of the body of S5, consolidate
ith it and eventually remodel to a normal sacro-coccygeal junc-
ion. It has been shown that in injuries in children involving the
hysis, periosteal elevation or disruption could occur. Using MR
maging, Stuart et al. evaluated children with inversion injury of
he ankle joint [5]. They reported that periosteal elevation was  seen
n 70% of the children assessed. Additionally, ultrasound imaging
ig. 2. Lateral radiograph of the sacro-coccygal area obtained 3 months (a) and
8  months (b) after injury, demonstrating a new bone consolidating at the anterior
spect of S5 vertebra., showing complete anterior dislocation of the sacro-coccygeal joint (Salter-Harris
osition), showing C1 (c) anterior to S5 (s).
of such injuries has shown periosteal elevation and subperiosteal
hematoma [6]. Close et al. in their MR study of physeal fractures
of the adolescent knee, revealed periosteal elevation in association
with a majority of the fractures in their series [7]. Also, Meyers et al.
conducted a study on ﬁve children with occult ischial apophyseal
avulsions utilizing MR  imaging [8]. They reported periosteal ele-
vation with subperiosteal ﬂuid in four cases and periosteal and/or
perichondrial disruption in the same group.
Our review of the English literature revealed only one similar
case of sacro-coccygeal fracture dislocation in children [1], and
another case of fracture dislocation at the level of S4–S5 [2]. In
both instances, attempted reduction had failed and no long-term
follow-up was reported for these cases. Closed reduction of similaran acutely anteriorly dislocated coccyx in a thin 31-year-old
Fig. 3. Magnetic resonance imaging (T1) of the sacrum and coccyx, obtained 2 years
following the injury, showing good alignment of the sacro-coccygeal joint, with typ-
ical post-traumatic changes in the bone marrow of the 5th sacral and 1st coccygeal
vertebrae.
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[9] Kim WY,  Han CW,  Kim YH. Joystick reduction and percutaneous pinningK. Hamoud, J. Abbas / Orthopaedics & Traum
oman [9], while Bergkamp and Verhaar reported an anterior
islocation of the coccyx in a 26-year old woman, who was treated
y open reduction and ﬁxation using vicryl sutures [10]. In both
ases, surgery was performed after failure of per rectally closed
eduction.
Neurological involvement is not usually associated with disloca-
ions at the end part of the sacrum or the sacro-coccygeal junction.
owever, when the fracture dislocation is more proximal in the
acrum, neurological injury is likely to occur. There are few reports
n proximal sacral fracture dislocations in children associated with
eurological deﬁcits, such as cauda equina syndrome [3] or sphinc-
eric impairment and S1 myotome weakness [4], which required
aminectomy decompression and stabilization.
In our case, the excellent clinical and radiological outcome
mplies that there is no need for reduction trials for these injuries
n the growing child, as the potential of modelling is great. Further-
ore, closed reduction proved to be unsuccessful, the same as was
eported in the literature for children as well as adults [1,2,9,10].
e  think that there are two reasons for this. First, the geometry
f the articulation of the sacro-coccygeal junction, and second, the
trong contraction of the muscles of the pelvic ﬂoor acting on the
occygeal bone.
. ConclusionsFracture dislocation of the sacro-coccygeal joint in the growing
hild is a rare injury. It should be treated conservatively, as the
otential of healing and anatomical modelling is great. In our
[y: Surgery & Research 101 (2015) 871–873 873
opinion, closed reduction of this type of injury should not be
attempted, though very tempting, as it will most probably fail.
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